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PURPOSE: To prevent short circuit between an inner 
lead and the edge of a semiconductor chip by extending 
the inner lead obliquely such that the inner lead recedes 
gradually from the semiconductor chip toward the 
outside. 
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bump 3 to recede from a semiconductor chip 1 gradually 
from the inner end connected with an electrode 2 of the 
semiconductor chip 1 toward the outside, i.e., to extend 
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connected through an intermediate material 5 with the 
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7. This constitution suppresses short circuit between the inner lead 4 and the edge of the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the plastic-molded-type semiconductor device which 
can ease the heat stress which there is no possibility that short [ between a plastic-molded-type 
semiconductor device especially an inner lead, and the edge of a semiconductor chip / poor ] may occur, 
and joins the joint of a semiconductor chip and a lead. 
[0002] 

[Description of the Prior Art] Drawing 5 (A) and (B) show the conventional example of a plastic- 
molded-type semiconductor device, in part, (A) is a notch perspective diagram and (B) is the B-B **** 
cross section of (A). In drawing 5 , through these bumps 3 and 3 and --, ends are the electrodes 2 and 2 
of a semiconductor chip, and the inner lead which connected with --, for example, as for a bump, 4 and 
4, and --, the electrode, 3 and 3, and - by which a semiconductor chip, 2 and 2, and - were formed in 
this semiconductor chip 1 for 1 consist of copper. 

[0003] 5, 5, and ~ are inner leads 4 and 4 and the middle material (etching stopper) of - which was 
formed in the other end and which consists of aluminum, for example, and outer leads 6 and 6 and the 
end of - are connected to inner leads 4 and 4 and this other end of - through this middle material 5 and 
5 and --. In addition, about the manufacture method of a leadframe which becomes inner leads 4 and 4 
and - from outer leads 6 and 6 and -, Japanese Patent Application No. No. 306669 [ three to ] etc. 
succeeds in various proposals from the applicant- for-this-patent company. 7 is a closure resin. As the 
conventional plastic-molded-type semiconductor device was shown in drawing 5 , inner leads 4 and 4 
and - were prolonged horizontally (the direction of a flat surface). 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the conventional plastic-molded-type 
semiconductor device shown in drawing 5 was so expensive that it was easy to produce contact between 
the edge of a semiconductor chip 1, and the inner lead 4 and it could not disregard a short poor incidence 
rate, since inner leads 4 and 4 and - were prolonged horizontally (the direction of a flat surface), and it 
suited the inclination for the incidence rate to become high, so that it tended to respond to the 
miniaturization of a plastic-molded-type semiconductor device, and thin shape-ization. 
[0005] Moreover, since the semiconductor chip 1 and the lead 4 had a big difference in the line 
coefficient of thermal expansion, when the inner lead 4 was formed horizontally, they joined the joint 
thermal stress minds the bump 3 of an inner lead 4 and the electrode 2 of a semiconductor chip 1 , and 
had the problem that the joint or its near portion received a damage. 

[0006] It aims at preventing that succeed in this invention that such a trouble should be solved, and it 
loses short [ of the edge of a semiconductor chip, and an inner lead / poor ], and thermal stress 
concentrates it on the joint of a semiconductor chip and an inner lead. 
[0007] 

[Means for Solving the Problem] The plastic-molded-type semiconductor device of a claim 1 is 
characterized by forming the inner lead linked to each electrode of a semiconductor chip so that it may 
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be aslant prolonged in the direction which separates from this semiconductor chip as it goes outside. The 
heel front face connected with the outer lead of each inner lead is made to expose the plastic-molded- 
type semiconductor device of a claim 2 from the front face of a closure resin in the plastic-molded-type 
semiconductor device of a claim 1, and it is characterized by the bird clapper. 
[0008] 

[Function] Since according to the plastic-molded-type semiconductor device of a claim 1 it is aslant 
prolonged in the direction which separates from this semiconductor chip as an inner lead goes outside, it 
can absorb, when a possibility of short-circuiting with the edge of a semiconductor chip is lost and an 
inner lead turns at heat stress, and the concentration to the joint of the inner lead of heat stress and the 
electrode of a semiconductor chip can be prevented. According to the plastic-molded-type 
semiconductor device of a claim 2, short poor prevention with the edge of a semiconductor chip and an 
inner lead and the concentration to the joint of the inner lead of heat stress and the electrode of a 
semiconductor chip can be prevented, without thickening a closure resin at ** and others, since the outer 
edge of an inner lead was made to expose. 
[0009] 

[Example] Hereafter, this invention plastic-molded-type semiconductor device is explained in detail 
according to an illustration example. Drawing 1 (A) and (B) show one example of this invention plastic- 
molded-type semiconductor device, (A) is a perspective diagram and (B) is the B-B **** cross section 
of (A), this example with the conventional example of the plastic-molded-type semiconductor device 
shown in drawing 5 (A) and (B) The inner lead 4 linked to each electrode 2 of a semiconductor chip 1 so 
that it may be aslant prolonged in the direction which separates from this semiconductor chip 1 as it 
goes outside Although the edge front face connected with the formed point and the outer lead 6 of each 
inner lead 4 is different at the point which is made exposed from the closure resin 6 and characterized by 
the bird clapper The other point explains in common only the point which omits the explanation and is 
different about a common feature since it is already explanation ending. Moreover, the common sign 
was used for the intersection through the complete diagram. <BR> [0010] The inner lead 4 of this 
plastic-molded-type semiconductor device is aslant formed in the direction which separates from a 
semiconductor chip 1 so that it may be prolonged in the slanting upper part as it goes outside from the 
inner edge connected to the electrode 2 of a semiconductor chip 1 through the bump 3. And the 
undersurface is connected to the upper surface of an outer lead 6 through the middle material 5, and it is 
made to expose the outer edge of an inner lead 4 so that the upper surface may accomplish the same flat 
surface as the upper surface of the closure resin 7. 

[001 1] Therefore, aslant [ the direction which separates from a semiconductor chip 1 ], since it is formed 
so that it may be prolonged in the slanting upper part, it is hard to produce the short accident of an inner 
lead 4 and the edge of a semiconductor chip 1 according to this plastic-molded-type semiconductor 
device, as an inner lead 4 goes [ 1st ] outside from an inner edge first. In addition, the angle theta to 
semiconductor chip 1 front face of the inner lead 4 prolonged in the slanting upper part can be made 
small as shown in drawing 2 (A) which shows the modification of each ** of the plastic-molded-type 
semiconductor device of drawing 1 , and (B), or it can be enlarged, or can be chosen arbitrarily. 
[0012] Since it is formed so that an inner lead 4 may be prolonged [ 2nd ] in the slanting upper part 
rather than that may be prolonged in the direction of a flat surface of a semiconductor chip 1, and 
parallel, this fear does not have heat stress in a joint with the electrode 2 of a semiconductor chip 1 
through the bump 3 of an inner lead 4. That is, the line coefficient of thermal expansion of a 
semiconductor chip 1 is [ 2.0xl0-5/degree C and the line coefficient of thermal expansion of an inner 
lead (copper) of the line coefficient of thermal expansion of 2.3x1 0-6/degree C and the closure resin 7 ] 
1 .7xl0-5/degrees C, and a fairly big difference is in a line coefficient of thermal expansion between a 
semiconductor chip 1 and an inner lead 4. 

[0013] Therefore, when the inner lead 4 is prolonged in the direction of a flat surface of a semiconductor 
chip 1, and parallel like before shown in drawing 3 (B), heat stress also joins the junction of an inner 
lead 4 and a semiconductor chip 1 at **, and it becomes easy to generate a defect in the junction and its 
near. However, since the inner lead 4 is prolonged in the slanting upper part according to this plastic- 
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molded-type semiconductor device, it avoids that can absorb the heat stress by deformation which an 
inner lead 4 bends and changes a degree as shown in drawing 3 (A) when the heat stress by the 
difference in a line coefficient of thermal expansion acts on the direction of a flat surface of a 
semiconductor chip 1, and parallel, as a result heat stress concentrates on the junction of an inner lead 4 
and a semiconductor chip 1 , and the thing of it can be carried out. 

[0014] And since the heel upper surface of an inner lead 4 has taken the structure exposed from the 
closure resin 7, the short prevention effect of the inner lead 4 mentioned above, without thickening the 
closure resin 7 at ** and others and the edge of a semiconductor chip 1 and a heat stress absorption 
effect can be obtained. 

[0015] Drawing 4 is the cross section showing other examples of this invention plastic-molded-type 
semiconductor device, this example differs from the example shown in drawing 1 only with the point 
which the base of a semiconductor chip 1 exposed. Since it was made exposed [ the base of a 
semiconductor chip 1 ] according to this example, thickness of the closure resin 7 can be made thinner, 
while becoming possible to attain much more thin shape-ization of a plastic-molded-type semiconductor 
device, heat can be radiated from a base to the direct exterior in the heat generated within the 
semiconductor chip 1, and thermolysis nature can be raised more. 
[0016] 

[Effect of the Invention] The plastic-molded-type semiconductor device of a claim 1 is characterized by 
forming the inner lead linked to each electrode of a semiconductor chip so that it may be aslant 
prolonged in the direction which separates from this semiconductor chip as it goes outside. Therefore, 
since according to the plastic-molded-type semiconductor device of a claim 1 it is aslant prolonged in 
the direction which separates from this semiconductor chip as an inner lead goes outside, it can absorb, 
when a possibility of short-circuiting with the edge of a semiconductor chip is lost and an inner lead 
turns at heat stress, and the concentration to the joint of the inner lead of heat stress and the electrode of 
a semiconductor chip can be prevented. 

[0017] The edge front face connected with the outer lead of each inner lead is made to expose the 
plastic-molded-type semiconductor device of a claim 2 from a closure resin, and it is characterized by 
the bird clapper. Therefore, according to the plastic-molded-type semiconductor device of a claim 2, 
short poor prevention with the edge of a semiconductor chip and an inner lead and the concentration to 
the joint of the inner lead of heat stress and the electrode of a semiconductor chip can be prevented, 
without thickening a closure resin at ** and others, since the outer edge of an inner lead was made to 
expose. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 (A) and (B) show one example of this invention plastic-molded-type semiconductor device, 
(A) is a perspective diagram and (B) is the B-B **** cross section of (A). 
[Drawing 2] (A) and (B) are the cross sections showing the modification of each ** of the plastic- 
molded-type semiconductor device of drawing 1 . 

[Drawing 3] The cross section with which (A) and (B) explain the heat stress absorption effect of this 
invention plastic-molded-type semiconductor device as compared with the case of the conventional 
plastic-molded-type semiconductor device, and (A) show the case of this invention, and (B) shows the 
case of the conventional example. 

[Drawing 4] It is the cross section showing other examples of this invention plastic-molded-type 
semiconductor device. 

[Drawing 5] (A) and (B) show the conventional example, (A) is a perspective diagram and (B) is the B- 
B **** cross section of (A). 
[Description of Notations] 

1 Semiconductor Chip 

2 Electrode 
4 Inner Lead 

6 Outer Lead 

7 Closure Resin 
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